The endogenous substrate of low molecular weight acid phosphatase in the brain is an epidermal growth factor receptor.
We have recently reported that low molecular weight (LMW) acid phosphatase, which is supposed to possess phosphotyrosine protein phosphatase activity, showed a significant decrease of activity in Alzheimer brains compared to control brains [Ann. Neurol., 33 (1993) 616-621]. In the present study, we investigated the endogenous substrate of LMW acid phosphatase in the brain. LMW acid phosphatase was purified from bovine brain, and the enzyme was obtained with both a high specific activity and a good yield. The bovine brain enzyme was a monomer with a molecular mass of 17 kDa. We used a specific monoclonal anti-phosphotyrosine antibody to detect phosphotyrosine protein in rat brain extracts. The LMW acid phosphatase from bovine brain dephosphorylated a M(r) 170 kDa phosphotyrosine protein in rat brain extracts. This M(r) 170 kDa protein was considered to be the epidermal growth factor (EGF) receptor using a specific antibody. These results suggest that LMW acid phosphatase in the brain may regulate EGF receptor-dependent transmembrane signalling by dephosphorylating the phosphorylated receptor.